We construct an operator R whose restriction onto weighted pluriharmonic Bergman Space b . Furthermore, using the operator R we prove that each Toeplitz operator T a with radial symbols is unitary to the multication operator γ a,μ I. Meanwhile, the Wick function of a Toeplitz operator with radial symbol gives complete information about the operator, providing its spectral decomposition.
Introduction
T u is densely defined and not bounded in general.
Abstract and Applied Analysis
The boundedness and compactness of Toeplitz operators on Bergman type spaces have been studied intensively in recent years. The fact that the product of two harmonic functions is no longer harmonic adds some mystery in the study of Toeplitz operators on harmonic Bergman space. Many methods which work for the operator on analytic Bergman spaces lost their effectiveness on harmonic Bergman space. Therefore new ideas and methods are needed. We refer to 1-3 for references about the results of Toeplitz operator on harmonic Bergman space. The paper 3 characterizes compact Toeplitz operators in the case of the unit disk D. In 2 , the authors consider Toeplitz operators acting on the pluriharmonic Bergman space and study the problem of when the commutator or semicommutator of certain Toeplitz operators is zero. Lee 1 proved that two Toplitz operators acting on the pluriharmonic Bergman space with radial symbols and pluriharmonic symbol, respectively, commute only in an obvious case.
The authors in 4 analyze the influence of the radial component of a symbol to spectral, compactness and Fredholm properties of Toeplitz operators on Bergman space on unit disk D. In 5 , they are devoted to study Toeplitz operators with radial symbols on the weighted Bergman spaces on the unit ball in C n . In this paper, we will be concerned with the question of Toeplitz operators with radial symbols on the weighted pluriharmonic Bergman space. Based on the techniques in 4-6 , we construct an operator R whose restriction onto weighted pluriharmonic Bergman space b 
where l # 2 is the subspace of l 2 . Using the operator R we prove that each Toeplitz operator T a with radial symbols is unitary to the multication operator γ a,μ I acting on l # 2 . Next, we use the Berezin concept of Wick and anti-Wick symbols. It turns out that in our particular radial symbols case the Wick symbols of a Toeplitz operator give complete information about the operator, providing its spectral decomposition.
Pluriharmonic Bergman Space and Orthogonal Projection
We start this section with a decomposition of the space L 2 μ B n . Consider a nonnegative measurable function μ r , r ∈ 0, 1 , such that mes{r ∈ 0, 1 : μ r > 0} 1, and
where
is the surface area of unit sphere S 2n−1 and Γ z is the Gamma function.
Introduce the weighted space 
where H k denotes the space of spherical harmonics of order k. Meanwhile, each space H k is the direct sum under the identification C n R 2n of the mutually orthogonal spaces H p,q see, e.g., 7 :
where 
Fix an orthonormal basis
Passing to the spherical coordinates in the unit ball we have
For any function f z ∈ L 
2.9
According to the decomposition 2.7 , 2.8 together with Parseval's equality, we can define the unitary operator
2.10
by the rule U 1 : f z → {c α,β r }, and
2.11
Let f z be a pluriharmonic in the unit ball B n and write f g h, where the functions g, h are holomorphic in B n . Suppose 14 . It will satisfy the CauchyRiemann equations, that is,
2.15
Applying ∂/∂z k , ∂/∂z k to g and h, respectively, we have 
2.23
Intoduce the unitary operator 
2.26
Let l 0 r √ 2n. We have l 0 r ∈ L 2 0, 1 , r 2n−1 dr and l 0 L 2 0,1 ,r 2n−1 1. Denote by L 0 the one-dimensional subspace of L 2 0, 1 , r 2n−1 dr generated by l 0 r . The orthogonal projection P 0 of L 2 0, 1 , r 2n−1 dr onto L 0 has the form 
Introduce the operator
by the rule
The mapping R 0 is an isometric embedding, and the image of R 0 coincides with the space b 
is an isometric isomorphism. The adjoint operator
Remark 2.2. We have
Proof. Let {d α,β } ∈ l # 2 , we can get In this section we will study the Toeplitz operators
2.39

Corollary 2.4. The inverse isomorphism
with radial symbols a a r . 
3.2
Further, let {d α,β } be a sequence from l 
We define the isomorphic inclusion V : H → L 2 G by the rule
By 3.7 we have ϕ 1 , ϕ 2 f 1 , f 2 , where ·, · and ·, · are the scalar products on H and L 2 G , respectively, and
or, in other terminology, the operator V AV
with the symbols a g . Given an operator T : H → H, introduce the Wick function
shows that the system of functions R z w , w ∈ B n , forms a system of coherent states in the space b 
3.18
Proof. 
